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Turkey's poverty reduction performance in the 2000s has been remarkably consistent. Extreme and moderate poverty have fallen considerably since 2003. Between 2002 and 2011, extreme poverty fell from 13 percent to 5 percent, while moderate poverty halved from 44 percent to 22 percent (respectively, defined using the World Bank's Europe and Central Asia regional poverty lines of 2.5 and 5 USD/PPP). Most of this poverty reduction (89 percent) has been driven by growth, a performance consistent with most countries in Europe and Central Asia. This is substantially different form the recent performance of other regions, such as Latin America, where redistribution contributed to poverty This paper is a product of the Poverty Reduction and Economic Management Team, Europe and Central Asia Region. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank. org. The authors may be contacted at jazevedo@worldbank.org. reduction almost four times more than in Turkey. Turkey has also achieved sustained consumption growth of the bottom 40 percent of the population, even during the years of the world recession. Turkey's performance in poverty reduction and increased shared prosperity has been complemented by the systematic expansion of the middle class by 20 percentage points. This paper analyzes the main drivers of poverty reduction, shared prosperity, and changes in inequality in Turkey from 2002 to 2011. The analysis shows that labor markets, demographics, pensions, and social assistance have played a critical role in this process. It further explores some of the mechanisms that have facilitated these changes. 
3.
Turkey's economic performance and social gains have attracted a lot of attention from other countries, in particular countries in the Middle East and North Africa. This raises demand for analytical work explaining the factors behind this success story. There are several important works published on the labor market and jobs, public finance, saving and economic growth in Turkey (Grun et al, 2013; World Bank, 2010 , World Bank, 2011 World Bank, 2013a; World Bank, forthcoming) , but analytical studies about poverty reduction, shared prosperity and intra-generational mobility are rather limited. There was a comprehensive poverty assessment conducted by the World Bank (2005) and a study on how the economic crisis affected the welfare of families in Turkey by the World Bank (2013a) . There is a study by Şeker and Dayıoğlu (2014) which looks at mobility in and out of poverty during 2005 -2008 . Şeker and Jenkins (2013 analyzed poverty trends in Turkey during 2003-2011 and decomposed the changes into growth and redistribution components. Nevertheless, to the best of our knowledge, there are no comprehensive studies of the main drivers of poverty reduction, shared prosperity and inequality in Turkey during the last decade.
4.
This paper contributes to filling this knowledge gap and presents stylized facts on poverty reduction, shared prosperity and intra-generational mobility in Turkey from 2002 to 2011. Using different econometric and statistical techniques, the drivers behind these changes are quantified in order to identify which factors were responsible for poverty reduction and intra-generational mobility during this period. Some of the mechanisms behind the main drivers of poverty reduction are also explored in this paper.
5.
The paper is structured as follows: (i) explanation of the interrelationships between growth, poverty and shared prosperity; (ii) stylized facts about intra-generational class mobility; (iii) exploration of the determinants of poverty reduction and intra-generational mobility; and (iv) brief discussion of the future challenges Turkey may face related to poverty reduction and shared prosperity.
I.
Growth, poverty and shared prosperity 
8.
The benefits of economic growth were widely shared in Turkey. The bottom 40 percent of the population benefited from the economic growth by as much as the average population ( figure 1.2) . Consumption of the bottom 40 percent (the indicator of "shared prosperity" used by the World Bank) of the population was positive during all sub-periods and across different welfare aggregates (see figure A.1 in the annex). Compared to other countries in the world, Turkey's performance in shared prosperity was average and close to what was observed in Colombia and Bulgaria (figure 1.2). 
9.
The country has demonstrated a strong performance in poverty reduction during 2002-2011. Poverty (defined using the regional 5 USD/PPP 2005 per day poverty line) declined by 22 percentage points during 2002-2011, falling from 44 percent to 22 percent. Most of this poverty reduction (89%) has been driven by growth, a performance consistent with most ECA countries. This is substantially different from the recent performance of other regions, such as Latin America, where redistribution contributed to poverty reduction almost four times more than in Turkey . Benchmarking Turkey's performance in poverty reduction between 2008-2011 shows that its conditional performance controlling for initial poverty level, contemporaneous global growth and country's growth during this period has been systematically higher than its unconditional performance. This means that Turkey's performance has been better than its expected value given a set of observable characteristics. 
11.
Currently, the level of poverty in Turkey is similar to what is observed in several other upper-middle income countries in the ECA region. For example, the poverty rate (defined using 5 USD/PPP 2005 per day poverty line) in Turkey in 2011 (22%) was higher than in Bulgaria in 2007 (17%) and lower than in Romania in 2011 (35%). Poverty continues to be higher in rural areas in Turkey and rural poverty reduction was lagging behind urban areas. With regards to inequality, Turkey performs as countries with the lowest inequality in Latin America and Caribbean region (LAC) and as countries with the highest inequality in the European Union (see figure A.2 in the annex).
Intra-generational (class) mobility in Turkey

12.
In parallel with a shrinking number of the poor, widely shared and systematic increases in welfare led to a significant expansion of the middle class in 
13.
Rural residents are more likely to be poor, while urban residents are more likely to be in the middle class. As shown in tables A.3ab in the annex, the chances of being in the middle class are twice as high for urban as for rural residents, while rural poverty is higher than urban poverty. Nevertheless, due to the urbanization process observed in Turkey, in absolute terms most of the poor, vulnerable and the middle class are concentrated in urban areas.
14.
Upwards class transitions prevailed during 2002-2011. Table 2 .1 presents the upper bound for the mobility matrix showing how much of the population shifted across different classes during this time period. The least conservative estimates (upper bound) show that from 2002-2011, 40 percent of the poor moved to the vulnerable group, and 20 percent of the poor and 40 percent of the vulnerable group moved to the middle class. During this time, only 6 percent of the middle class fell into the poverty, thus making the middle class the most stable of all three categories. The magnitude of movement changes if more conservative lower bound estimates are used, but qualitatively the story remains the same: the absolute majority of those that moved out of poverty did not fall back (see table A2 in the annex). The same applies for those that moved out of the vulnerable group. Source: Authors' calculation based on ECAPOV data. 4 We could potentially try to distinguish top earners (households with consumption per capita higher than 50 USD/PPP 2005 per day) from the middle class, but since household budget surveys are not particularly good at capturing top earners (less than 1 percent of population in Turkey in 2011 had consumption per capita higher than this threshold) we have not done this. 5 The size of different classes based on income per capita is presented in figure A .3 in annex. 
15.
Strong upward mobility is observed in urban areas, while chances of falling into poverty are much higher for rural residents. Tables A.3ab in the annex show upper bound mobility matrixes for urban and rural areas. The poor in urban areas have non-negligible chances to move to the middle class and low chances to fall back to poverty: 25 percent of the poor in 2002 moved to middle class and only 5 percent moved back to poverty in 2011 in urban areas. In contrast, the rural poor have lower chances to move up to the middle class and higher chances to fall back to poverty. Namely, 14 percent of poor rural residents in 2002 moved to the middle class in 2011 and 16 percent of the middle class shifted back to poverty in 2011. This is not counterintuitive taking into account the nature of income generating activities in rural areas with agricultural playing an important role.
16.
Age, education and labor force status seem to be important predictors for economic classes. Table A .5 contains the shares of poor, vulnerable and the middle class in population with different individual characteristics. As have been already said, urban residents have much higher chances to be in the middle class than rural residents. Individuals with tertiary education have the highest chances to be in the middle class. Children of age 5-15 have highest chances to be in poverty, while the retired population, especially those between 50-65 years has the highest chances to join the middle class. As will be further shown pensions (both increase in size and coverage) played a very important role for welfare improvement of all groups in the population.
17.
Consistent welfare improvement is also observed for the bottom 40 percent of the population. As shown in table 2.2, there was a churning in the bottom 40 percent of the population in Turkey during 2002-2011. 6 Between 14 and 42 percent (depending on upper or lower bound of estimate) of the population in the bottom 40 percent in 2002 moved to the top 60 percent in 2011, while 9 to 28 percent of the population in top 60 percent moved to the bottom 40 percent. However, in spite of all churning, overall mobility was positive. Figure 2 .2 helps to unpack the shared prosperity growth into two components: (i) the average consumption of those households staying in the bottom 40 percent during two 12 periods (persistent group) and (ii) the average consumption of those who moved out of (graduates) or into (entrants) the bottom 40 percent. As illustrated in figure 2.3, there is an average welfare improvement in the persistent group of the population staying in the bottom 40 percent during two periods. Moreover, entrants have a higher average consumption per capita than graduates (see Box 1 for definitions). Overall, this led to welfare gains across the whole distribution and positive consumption growth among the bottom 40 percent of the population. Figure  2 .2]. The forth scenario, in which the population in the top 60 percent is the same across periods, is not relevant to this analysis of the bottom 40 percent [(4) in Figure 2 .2]. The overall impact of churning will depend on the magnitude of these movements.
There are several options to see the described scenarios. The first option is to track the mobility of people using panel data. This will allow tracking the same people over a particular period. The second option is to use a synthetic panel approach based on repeated cross-sectional data (see annex A2 for more details of this methodology). This provides an opportunity to predict the consumption of households in the first period using information about their consumption in the second period and permanent household characteristics. In this paper, the second approach is used. 
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18.
The population from the bottom 40 percent improved their individual and household characteristics during the last decade. People from the bottom 40 are more likely to live in rural areas and to be less educated. They live in households with higher dependency ratios and tend to be selfemployed. At the same time, during the last decade, people in the bottom 40 became more educated, more urbanized and shifted from self-employment to wage employment (see tables A.5 and A6 in the annex). These positive changes helped them to benefit from economic growth. Top 60
Period T+1
Source: Authors' calculation based on ECAPOV data. Notes: Welfare aggregate is consumption per capita including health, durables and rent.
19.
In spite of all progress in intra-generational mobility, compared to the size of the middle class in other countries, Turkey is still lagging behind given its level of economic development. Figure 2 .4 compares the size of the middle class across selected countries in the world given their GPD per capita in PPP terms in two periods of time (circa 1993 and 2010) . Despite a rapidly growing middle class, Turkey is still behind several countries with similar levels of economic development. For example, in 2010 the middle class in Turkey comprised 42 percent of the total population, compared to 47 percent in Malaysia and Chile and 52 percent in Latvia. Source: Authors' calculations based on POVCALNET: the on-line tool for poverty measurement developed by the Development Research Group of the World Bank. http://iresearch.worldbank.org/PovcalNet/index.htm Notes: thresholds for middle class with consumption per capita above 10 USD/PPP. Each country has its own time period for the middle class depending on data availability. Middle class for Turkey in 2010 is based on 2011 data from ECAPOV with welfare aggregate including health, durables and rent.
II.
Determinants of poverty reduction and intra-generational mobility
20.
This section shifts from stylized facts about poverty, inequality and shared prosperity to the analysis of determinants of observed changes in wellbeing and intra-generational mobility. Income poverty decompositions are used to quantify the contribution of different factors to changes in welfare and inequality across classes, areas and gender. Having identified the labor market's contribution as the most important driver of poverty reduction in Turkey, we explore the mechanisms behind this impact.
Drivers of changes in poverty, inequality and intra-generational mobility
21.
The labor market was the most important factor driving poverty reduction in Turkey in the 2000s. As income and consumption poverty trends are very similar in Turkey, an income poverty decomposition was used to quantify the contribution of different factors to poverty reduction (see figure  A.4 in annex) . As shown in figure 3 .1, overall income poverty declined by 30 percentage points between 2002-2011 years. Labor market (earnings and added worker effect 7 ) was responsible for 18 percentage points of this reduction, making it the largest single contributing factor. The role of pensions was important as well, accounting for 7 percentage points, with demographics (share of adults) and social assistance each accounting for 3 percentage points of poverty reduction.
22.
The relative contribution of different factors to poverty reduction is not the same across urban and rural areas. Social assistance, pensions and added worker effect played a more important role in rural areas in relative terms. For example, pensions were responsible for more than one third of poverty reduction in rural areas compared to 20 percent in urban areas. In contrast, labor earnings played a more important role in urban areas. Thus, labor earnings were responsible for 42 percent of poverty reduction in urban areas compared to 28 percent in rural areas ( figure 3.3) . 
23.
Drivers of poverty reduction differ across economic classes with labor earnings, social assistance and pensions playing a more important role for the vulnerable, poor and the bottom 40 percent of the population. Contributions of different factors to economic wellbeing across poor, vulnerable and middle class groups are presented in figure 3.4ab. The labor market continues to be the most important factor for all classes, but with a different magnitude. In particular, labor earnings were more important for the poor and vulnerable, while the added worker effect was more important for the middle class. Consistent with these findings, decomposition of income growth by sources shows that social assistance, pensions and labor earnings are more important for the bottom 40 percent of the population. 
24.
During 2007-2009 labor earnings were the main transmission mechanism for the negative effect of the economic crisis, but were counterweighed by employment and social assistance effects. Income poverty decomposition by different sub-periods shows that during the crisis period of 2007-2009, wages contributed to an increase in poverty (see figure A.5 in annex). At the same time, this impact was counterweighted by a positive added workers effect (families probably had stronger incentives to have other members entering the labor markets) and by the existing social assistance packages.
25.
The contribution of the labor market to inequality reduction is rather mixed. In contrast to poverty reduction, from the labor market only earnings lead to decreases in inequality ( figure 3.2) . The added worker effect increased the Gini during 2002-2011 which is consistent with higher contribution of employment to welfare improvement of the middle class. One possible explanation for this fact is that the poor could not benefit as much from the increase in formal jobs (structural changes are discussed further in section 3.2) because of entry barriers such as good education, networks and so forth.
8 Besides wages, pensions were the second most important equalizing factor during the considered period. The share of adults in the household and social assistance also contributed to the reduction of the Gini coefficient. 
26.
The contribution of women to poverty and inequality reduction was very limited. Income poverty decomposition across gender demonstrates that female contribution to poverty reduction through the labor market, share of adults and pensions was much lower than that of males (figure 3.5). Moreover, both female earnings and added worker effects were inequality increasing (figure 3.6). This may be related to the fact that women with better education benefit from entering the labor market and earning higher wages. One possible explanation of lower contribution of the share of female adults to poverty reduction is that women tend to get married earlier than men and leave the household. In addition, there was a tendency for men to enter marriage at a later age (see figure A.7 in annex). 
27.
The absolute majority of poverty reduction from earnings came from the private sector. Income poverty decomposition by gender and public/private division of earnings presented in figure 3.7 shows that poverty reduction is associated only with private earnings and not with public earnings. In addition, public wages had an un-equalizing impact both for women and men (figure 3.8).
28.
Both coverage and size were important factors behind poverty reduction effect from pensions. As shown in figure A.8 in the annex, increase in the share of pensioners and higher size of pensions played almost equal role for poverty reduction during 2002-2011: 3 and 4 percentage points respectively. This is in line with findings from World Bank (forthcoming) showing the pension contributions were growing since 2000 with increasing coverage. The share of social spending in GDP in Turkey was shown to be high given demographic structure with large and young working population. As a result, the size of pension benefits as percentage to economy wide average earnings were on the second place after New Zealand in the OECD.
Mechanisms of poverty reduction in the labor market
29.
There were substantial structural changes in the Turkish economy during 2002-2010. As shown in figure 3.9, there was a drastic shift from agricultural employment to industry and services. Moreover, average economic growth in the agricultural sector was lagging behind economic growth in construction, industry and services. These structural changes enhance economic growth because labor productivity in agriculture in Turkey was the lowest of all sectors (Grun et al., 2013) . 
30.
Structural changes were supplemented by significant growth in the minimum wage. One of the explanations for the importance of labor earnings in poverty reduction may stem from the increase in the minimum wage in Turkey. As shown in figure 3 .10, the growth in the minimum wage in Turkey during 2002-2011 was substantial in comparison with other European countries whether measured in Euros or in purchasing power parities. There is evidence that the minimum wage in Turkey may be binding at least in the formal sector (see World Bank, 2013b) and it is high relative to average wages if compared with other OECD countries (see Figure A. 10). Hence, increases in the minimum wage can affect average earnings, both directly (increased earnings for minimum wage earners) and indirectly (by anchoring all wages at a higher new level). At the same time, the high minimum wage may also lead to greater informality, so the ultimate effect on household incomes is ambiguous.
31.
Structural changes in the economy led to more formal employment, but women did not benefit as much from this as men. The expansion of the service and industrial sectors shifted employment from self-employment to more formal wage employment. This is consistent with the falling share of workers reporting zero earnings (especially pronounced for women). In spite of these positive changes, female labor force participation remains low, so only a small portion of women can benefit from these improvements. As shown in figure 3.13, female labor force participation in Turkey was about 28 percent in 2011 which is much lower than in countries with similar GDP per capita (it has since increased to 31 percent, but is still low in comparison). Source: Authors' calculation using monthly minimum wages -bi-annual data from Eurostat as of 19.11.13. Notes: Growth rates are calculated using geometric mean for the second halves of the year.
32.
The supply of skills in the labor market has improved, but this was accompanied by declining returns to education and experience. Workers became more educated in Turkey during [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . During this time, the share of workers with tertiary education increased for men from 10 to 16 percent and for women from 19 to 24 percent. Regarding returns to education and skills, they were declining for both men and women (figures 3.14-3.17). Further analysis is needed to identify the reason behind a decline, but this may negatively affect the sustainability of the positive changes in the labor market.
33.
The wage gap in favor of men slightly declined in Turkey, but still remains quite high. In 2002, the unconditional gender wage gap was 97 percent and the conditional gender wage gap was 86 percent.
9 After 9 years the conditional and unconditional gaps in earnings narrowed to 81 percent and the difference between them disappeared. This means that in 2011 the existing gender wage gap cannot be explained by the difference in observable characteristics between men and women and is associated with other factors. 
III. Going forward
34.
Benchmarking Turkey's performance in poverty reduction between 2008 and 2011 shows that its conditional performance has been systematically higher than its unconditional performance. This means that Turkey's performance has been better than its expected value given a set of observable characteristics, including initial poverty level, contemporaneous global growth and country's growth during this period, in particular for the 2.5 USD-PPP poverty line (Figure 4.1) . The question is whether or not Turkey has the conditions to continue on the same path with the same speed. Inclusive economic growth leading to a just society is hard to achieve without covering all segments in the society including the most vulnerable and the poorest. A society needs to be able to maximize human and productive potential regardless of exogenous circumstances such as gender, place of birth, parental background and so forth. This section briefly discusses challenges Turkey may encounter to reduce poverty and boost shared prosperity. 
35.
The key to sustaining Turkey's recent gains in poverty reduction and shared prosperity lies in the labor market. Turkey has achieved remarkable success in creating new jobs after the Global economic crisis and this has contributed to continued welfare improvements. However, given demographic changes Turkey will need to sustain the pace of job creation and increase productivity, all the more so, if more women start entering the labor market. Turks are getting better educated, and evidence suggests that returns to education in Turkey are still high. However, the decline in returns to education over the last decade is of concern, especially if it foreshadows difficulties among the youth to find jobs that match their skills. Creating good jobs is thus an enduring challenge for both growth and shared prosperity (Grun et al., 2013) .
36.
As illustrated in this analysis, female labor force participation is very low in Turkey and female contribution to poverty and inequality reduction was rather limited. According to Uraz et al. (2010) , such a low level of female labor force participation can be associated with a combination of different supply and demand factors as shown by the following observations: (i) there is a large gap in earnings for low skilled men and low skilled women which reduces the incentive to join the labor market; (ii) urban low-skilled women face high opportunity costs of working because of the absence of affordable childcare; and (iii) urban low skilled women are less likely to work if the wealth of the household increases and the education of the head of household is higher. Increasing female participation in the economy could be one of the important factors for boosting shared prosperity and reducing poverty. Initially, more educated women and hence more middle class households will tend to benefit, but over time, rising female labor force participation and reduced inequalities in access to education should become equalizing forces. Policies in this area are thus important for growth as well as social inclusion.
37.
Equal access to markets is one of the preconditions to sustainable and shared economic growth. As data on financial inclusion demonstrates, access to financial services (measured by access to banking accounts and loans) is slightly higher in Turkey than the average for the ECA region. However, compared to the European Union (EU), access to financial services in Turkey is lagging behind. For example, 58 percent of the population older than 15 in Turkey has accounts in formal financial institutions. The average for ECA is 45 percent and 91 percent for the EU. 
38.
Unequal access to financial services among different groups is a more important problem than the level of financial intermediation per se. There is a huge gender gap in access to banking accounts in favor of men. In particular, 82 percent of men older than 15 have access to financial accounts, compared to only 33 percent of women ( figure 4.2) . The gap also exists across groups with different level of income. Among the top 60 percent of the population, 63 percent have access to financial accounts in formal institutions, compared to only 51 percent among the bottom 40 percent ( figure 4.3) . Financial inclusion is thus an important policy agenda to sustain shared prosperity going forward.
39.
Further poverty reduction in Turkey will depend tremendously not only on intragenerational class mobility, but also on intergenerational mobility. Hentschel et al. (2010) demonstrated that intergenerational transmission of inequity is powerfully affecting Turkey's youngest generation today. The authors show that circumstances, or factors any single person can do nothing about, are very important in determining life chances in Turkey. In particular, factors such as one's area of birth and parental education explain two-thirds of the inequality of opportunity related to the wealth distribution in the country. The socioeconomic background of families is an important factor driving inequality of opportunities in education as well. While Turkey has been making progress in reducing the importance of socio-economic background for education outcomes (see OECD, 2013) , it still ranks among the countries in the OECD with the largest effect of these factors on individual achievement. Early childhood education and measures to improve the quality of education particularly in schools in disadvantaged regions and districts are important to sustain and accelerate recent improvements.
40.
Turkey will continue to benefit from demographic dividends, but after 2025 the situation will change dramatically. As shown in figure A.9 in annex, Turkey has been benefiting from demographic window of opportunity since the 1980s. The share of children and elderly was declining, while the share of working age population was increasing and will be highest in the 2020s. However, once the window closes, Turkey will face the challenge of aging. While the elderly are not among those most likely to be affected by poverty (children are more at risk) and pensions in fact contribute significantly to income growth in the bottom 40 percent, the pension system is projected to continue to run significant deficits given a low effective retirement age and relatively generous replacement rates. Rising health care costs will add to the fiscal burden of aging. Encouraging longer working lives will be important to manage these costs as well as ensure resources can be concentrated on reducing vulnerability in old age.
41.
Summing up, Turkey had a remarkable performance in reducing poverty and boosting shared prosperity. As a result, there was a strong upward intra-generational mobility expanding the size of the middle class in the country. The main drivers of these positive changes were coming from the labor market, social assistance and pensions. Nevertheless, continuing the same path will require addressing several challenges including: (i) improving access to markets with a focus on reducing gender and rural/urban gaps, (ii) increasing female labor force participation, and (iii) reducing intergenerational inequality by weakening the link between circumstances people cannot be held accountable for and socioeconomic outcomes. The challenge to study mobility using cross sectional data is that we do not observe consumption or income for the same households in two rounds. Dang et al. (2011) The methodology can be summarized in four steps: STEP 1: Estimate models 1 and 2 above and construct residuals for both rounds:
Annexes
A1. Other figures and tables
where superscript denotes the round of the observations that are used, This technique does not substitute actual panel data, but helps to overcome empirical challenges associated with panel databases. The first challenge is that panel data is costly and complex to administer. Using "synthetic panel" can be easily replicated for all countries with cross sectional data. Secondly, nonrandom attrition may significantly bias results (Antman and McKenzie 2007) .
A.3 Methodology for income poverty decomposition
This methodology was taken from the paper by Azevedo et al. (2013) . In order to decompose the contribution of each factor to poverty reduction, we need a framework that allows us to measure the contribution of each factor to the total change in poverty. We begin by following Barros et al. (2006) , and model household per capita income as:
Income per capita is the sum of each individual's income; it depends on the number of household members, n. If we recognize that only individuals older than 15 contribute to family income, income per capita depends on the number of adults in the family, , so income per capita can be written as:
Income per adult includes labor income, , and nonlabor income, ; nonlabor income includes public social transfers, pensions, remittances, and other income:
Finally, not all adults in the household are occupied and household labor income per capita depends on the income of employed adults. Therefore we can decompose the labor income per occupied adult as:
where is the number of occupied adults.
Note that official poverty rates in some countries are calculated on the basis of household income, moreover very often consumption and income poverty have similar trends. In these cases, equation (5) is sufficient to decompose the contribution of demographic factors, labor income, and non-labor income to observed poverty reduction.
With this framework, we can separate the demographic, labor, and nonlabor components discussed earlier. The determinants of per capita income are summarized in box 2. 
Others per adult
Measuring the contributions to poverty reduction Let F(.) be the cumulative density function of the distribution of welfare. Since poverty rates depend on F (.), then we can decompose household consumption in each household by the factors in equation (6). As a result, any poverty measure can be written as a function of each of these components. Therefore the contribution of each component towards changes in poverty or distribution can be expressed as a function of these indicators in the initial and end periods.
Following Barros et al. (2006) , we can then simulate the distribution of welfare by changing each of these components one at a time, to calculate their contribution to the observed changes in poverty. In particular, let be a measure of poverty, inequality or any other distributional statistic. Then, this measure will be a function of the cumulative density function, F (.), which in turn depends on each of the factors above:
where ∑ and ∑ Given that the distribution of per capita income for period 0 and period 1 are known, we can construct counterfactual distributions for period 1 by substituting the observed level of the indicators in period 0, one at a time. For each counterfactual distribution, we can compute the poverty measures, and interpret those counterfactuals as the poverty that would have prevailed in the absence of a change in that indicator. For example, to see the impact of the change in the share of occupied adults, we can compute ̂, where we substitute the value of observed in period 0 to the observed distribution in period 1. We can then compute:
such that the contribution of the share of occupied adults is the difference between the observed in period 1 and the estimated counterfactual, ̂. Similarly, each of the other components in the income per capita distribution in period 1 can be substituted by their values in period 0 so that their contribution to changes in poverty can be computed.
Since we don't have panel data, we do not observe period 1 households in period 0. Therefore, we use a rank-preserving transformation to assign first-period characteristics to the second period. This method uses an idea first proposed by Juhn, Murphy, and Pierce (1993) , who decomposed changes in wages by running Mincer-type Ordinary Least Squares (OLS) regressions that make it possible to decompose labor income inequality, using any measure of inequality, in three parts. The first are quantity effects, which refers to the distribution of observable workers' characteristics, such as education and labor market experience, and are included as regressors in the equation. The second are price effects, which captures changes in returns to observed characteristics through the regression's coefficients. The third is the regression residual (unobservables), which reflect changes in inequality within education and experience
